Objectives: Nowadays, it has become more difficult treatment of the urinary tract infections because of developing high antibiotic resistance. The aim of this study was to investigate the most common causative microorganisms, their susceptibility and resistance to antibiotics in childhood urinary tract infections (UTI).
INTRODUCTION
Urinary tract infection (UTI) is the most common disease of the genitourinary system in children, and it is the second most common infection after respiratory tract infections during childhood.1 UTI may be asymptomatic or symptomatic and may cause mortality due to sepsis, and pyelonephritis at early childhood. Especially recurrent UTI may cause serious long term complications such as hypertension and end-stage renal failure. 2, 3.4 The most common causative agents of UTI are E.coli, Klebsiella, Pseudomonas, other Gram (-) enteric bacilli (such as Proteus) and other agents such as group B streptococci, staphylococci, Candida albicans and microorganisms belonging to flora of vagina and periurethral region. 5 Nowadays, resistance is increasing and resistance pattern is changing because of careless and irregular use of antibiotics especially in children with frequently recurrent UTI and re-infection. The importance of infectious agent determination and susceptibility to antibiotics and the detection of resistance status are key factors in the diagnosis and properly treatment of UTI because of the increasing antibiotic resistance.
Especially, regional studies should be considered for choosing empiric antibiotics before obtaining results of culture results since antibiotic susceptibilities may change from region to region. International studies may weakly guides about different regional characteristics.
In present study, we aimed to investigate the most common microorganisms, antibiotic susceptibility and resistance pattern and generate a basis for the empiric antibiotic treatment of childhood UTI for our region. Approximately 50 ml urine samples which were taken from urine bag or by suprapubic aspiration of urine or midstream urine after standard cleaning of the genital area were sent to the laboratory within thirty minutes. Urine samples were inoculated dishes which containing Eosin methylene Blue (EMB) agar and blood agar (Oxoid @) by 0:01 ml calibrated with a standard loop, and were incubated at 37°C in aerobic conditions in the oven for 1-2 days. Then; 15 ml urine sample after 3000 rpm centrifuge in the centrifuge tube for 5 minutes were investigated a drop of sample from the sediment of dip part of the tube for bacteria, leukocyte and epithelial on the x40 zoom. Also other cell structures such as erythrocytes, epithelial cells and yeasts were recorded to be evaluated with the results of culture during microscopic examination.
MATERIALS AND METHODS

In
The number of bacteria in the in urine was calculated by taking into consideration the amount planted and the number of the colony in the culture medium. Quantities of breeding colonies of bacteria per milliliter were determined. The number of bacteria per milliliter was calculated 10 3 -10 4 /ml, if 10-100 colonies were counted in the blood agar, and was calculated as 10 4 n/ml, if 100 colonies were counted in the blood agar. The under 10 4 presence of bacteria per milliliter have not been evaluated. When the presence of bacteria counted 10 4-5 per milliliter, factors such as the patient's age, gender, clinical symptoms, characteristics of isolated bacteria, using antimicrobial agents etc. were evaluated together. The presence of bacteria more than 10 5 per milliliter was accepted as UTI. The presence of two or more types of microorganism or the presence of bacteria less than 10 3 per milliliter was accepted as contamination. In addition, each bacteria determined in the urine sample which taken by suprapubic aspiration were evaluated significant. Colony morphology, Gram staining characteristics, motion characteristics and biochemical properties of reproducing microorganisms were investigated and were made for their identification. Conventional methods, and when necessary automated trading systems (Bio Mérieux @) were used for identify the species level of bacteria. Different antibiotic susceptibility panels which accordance with the recommendations of NCCLS were selected depending on the nature of each group of bacteria. Consisting inhibition zones after an overnight incubation at 37°C was evaluated as 
Statistical analysis
The data were presented as the number and percentages. The mean age of the patients were presented as mean plus / minus the standard deviation. Descriptive statistics were used.
RESULTS
The study included 111 children [97 (87.4%) female and 14 (12.6%) male] who had positive urine cultures. Patients' ages ranging was from one month to 13 years. Females' mean age was 5.8 ± 3.5 years and males' mean age was 4 ± 2.5 years. The diagnoses of children with UTI were pyelonephritis in 66 (59.5%), cystitis in 31 (27.9%) and non-specified as pyelonephritis or cystitis in 14 (12.6%). The most common complaints were dysuria, fever, chest pain, and pollakiuria ( Table 1) .
The most commonly determined microorganism was Escherichia coli (75.7%) according to urine culture results ( Table 2) .
The highest ratios for antibiotic resistance were found against trimethoprim-sulphametoxazol, ampicillin, amoxicillin-clavulanate and tetracycline in urine antibiograms (Table 3) .
Frequency of isolated microorganisms in children with urinary tract infection in the previous studies and our study was shown in (Table 4) .
Urinalysis showed nitrite positivity in 43 (38.7%), bacteriuria in 19 (17.1%) and leucocyturia in 90 (90%). bial resistance is developing rapidly depending on the transfer of resistance genes, due to the R plasmids against E.coli and other many gramnegative bacteria. [16] [17] [18] Previous studies were demonstrated quite different resistance rates against various antibiotics in our country and abroad; Previous studies from outside Turkey demonstrated that resistance rates in E.coli isolates to ampicillin (range, 39 to 72% ), trimethoprim-sulfametoxazole (range, %23 to 40%), ciprofloxacin (8.9%), amoxicillin-clavulanate (range, 6.5 to16%), cephazoline (14%) and cefuroxime (range, 4.4 to 40%) in children. 9, 12, 13, 19, 20 Previous studies from various regions of Turkey and our study demonstrated similar results to abroad studies; Especially E.coli and other urinary tract pathogens have high resistance rate against trimetoprim-sulphametoxazole ampicillin, amoxicillin-clavulanate, cefuroxime and tetracycline, and have high susceptibility rates to amikacin and ciprofloxacin in children (Tablo 5).
In Conclusion, our study demonstrated that urinary tract pathogens have high resistance ratios against trimethoprim/sulfamethoxazole, ampicillin, amoxicillin-clavulanate and cefuroxime which frequently prescribe for treatment of UTI in children. Therefore these higher resistance status should be taken into consideration while prescribing antibiotics for empirical use before obtaining urine culture and antibiotic susceptibility results.
DISCUSSION
Urinary tract infections, especially in early childhood, if not treated with suitable antibiotics can cause serious problems such as hypertension and renal failure, and continues to be a very important health problem. UTIs are more common in boys in the neonatal period however more common in girls after neonatal period. 1, 6, 7 In our study, most (87.4%) of the cases were girls. Clinical manifestations of patients with urinary tract infection may be varied according to age groups. Most of our patients had abdominal pain, dysuria and fever.
Each country or region having its own epidemiological data, the frequency of isolation agents and antibiotic resistance patterns, therefore this knowledge is important for prevention complications, treatment and prophylaxis of UTIs. Previous studies from outside Turkey demonstrated that most frequent UTIs' agents in children were Escherichia coli (89.9-57.2%), Klebsiella sp (2.1-10%), P.mirabilis (1.2-10.9%), Enterobacter sp (1.2-12.7%), Pseudomonas sp (1-7%), Staphylococcus sp (% 1.2-6.3) and Enterococcus sp (3.7-13.7%). 8, 9, 10, 11, 12, 13 Previous studies from various regions of Turkey and our study demonstrated that most frequently ITUs' agents in children were E.coli and other Gram-negative bacteria (Table  4) . 14, 15 Antimicrobial resistance may develop in different ways against microorganisms; Antimicro- 
